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Abstract: This paper describes a new technique to suture the radioactive plaque to sclera. The 
radioactive plaque is conventionally sutured to the sclera using 5/0 nylon sutures. The imbricated 
suture technique involves using a 1/0 silk or 2/0 mersilene suture imbricated with the 5/0 nylon suture 
when the nylon suture is tied and cut. The imbricated suture technique allows easy identification 
of the plaque at removal and provides a surface that separates the 5/0 nylon from the surface of the 
eyelet platform, making suture cutting easier and safer. The radiation exposure times ranged from 
9.1 minutes to 14 minutes (mean: 10.8 minutes) during plaque insertion and from 2.8 to 3.3 minutes 
(mean: 3.0 minutes) during plaque removal with the imbricated suture technique. This technique 
may decrease radiation exposure time and may prevent inadvertent scleral damage.
Keywords: plaque radiotherapy, Iodine-125, Ruthenium-106, Collaborative Ocular Melanoma 
Study, choroidal melanoma, ciliary body melanoma, retinoblastoma, plaque placement, plaque 
removal, radiation exposure
Introduction
Plaque radiotherapy is one of the most commonly used methods in the treatment of 
choroidal and ciliary body melanoma.1,2 Plaque radiotherapy has also been used in 
the treatment of retinoblastoma3 and choroidal hemangioma.4 One of the difficulties 
encountered in plaque radiotherapy pertains to removal of the plaque. After the plaque 
has stayed on the eye for an average period of 3–7 days depending on the radioisotope 
being used and the radioactivity of the plaque, there may be radiation-induced changes 
in the conjunctiva and Tenon’s capsule.5 These tissues usually become edematous and 
there may even be a marked inflammatory reaction around the plaque. The identifica-
tion of the plaque and anchoring sutures at the time of plaque removal may become a 
serious problem, especially when the plaque is placed posterior to the equator. In this 
paper, we propose an alternative method of plaque placement whereby imbricated 
sutures are used to facilitate in the removal of the plaque.
Methods
Plaque placement procedures are usually done under general anesthesia. After conjunc-
tival peritomy, dissection of the tenon’s fascia, and isolation of the rectus muscles, the 
dummy plaque is brought into the field. Usually three or four eyelets on the plaque are 
marked on the sclera. After the dummy plaque is removed, 5/0 nylon sutures are placed 
through the eyelet marks on the sclera. The radioactive plaque is then brought in position 
on the globe and 5/0 nylon sutures are passed through the previously noted eyelets on the 
plaque. At this point, 1/0 silk suture or 2/0 mersilene is imbricated with the 5/0 nylon suture Clinical Ophthalmology 2010:4 160
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Figure 1.   A) The 1/0 silk suture is imbricated with the 5/0 nylon suture at the time of plaque placement. B) After the 1/0 silk suture has been imbricated, the 5/0 nylon is tied 
and cut. C) The imbricated 1/0 silk suture is tied about 1 cm above the scleral surface D) The imbricated 1/0 silk suture is then cut. E) Plaque removal: After the conjunctiva 
is opened the imbricated sutures are easily found under the conjunctiva and followed back to the plaque.Clinical Ophthalmology 2010:4
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(Figure 1A) when the nylon suture is tied and cut (Figure 1B). 
The 1/0 silk or 2/0 mersilene is also tied about 1 cm above the 
sclera (Figure 1C) and cut (Figure 1D). The conjunctiva is 
brought anteriorly over the plaque and imbricated silk sutures 
and closed with 7/0 interrupted vicryl sutures.
Plaque removal procedures are usually done under moni-
tored care local anesthesia. At the time of plaque removal, 
the conjunctival sutures are cut and removed. The imbricated 
silk or mersilene sutures are easily found under the con-
junctiva and followed back to the plaque (Figure 1E). The 
imbricated silk/mersilene suture and the nylon suture are then 
cut together at the level of the plaque eyelet and removed. 
The plaque is subsequently removed. The sclera is inspected 
for any remaining silk suture fragments. The conjunctiva is 
closed with interrupted sutures.
Iodine-125 COMS (Collaborative Ocular Melanoma Study) 
plaques were used in this study but the technique can easily be 
modified for all plaque types as well. Radiation exposure times 
during plaque insertion and removal were measured. During 
plaque insertion, the time spent for suturing the plaque on the 
sclera using imbricated sutures was recorded. Recording of the 
time was started with the bringing of the plaque on the sclera and 
stopped at the completion of the last suture securing the plaque 
to the sclera. Similarly, the time spent for removal of the plaque 
was recorded. Time recording was started with the visualization 
of the plaque after opening the conjunctiva. Time recording was 
stopped with removal of the plaque from the sclera out of the 
surgical field. All surgical procedures were done in the presence 
of the senior author, JSP, in the operation room.
Results
This technique was used in approximately 140 plaque 
radiotherapy procedures performed over the past four years. 
Plaque insertion times ranged from 9.1 minutes to 14 minutes 
(mean: 10.8 minutes) and plaque removal times ranged from 
2.8 to 3.3 minutes (mean: 3.0 minutes). We did not encounter 
any surgical complications related to suture removal. None 
of the patients reported significant pain during the relatively 
short plaque removal procedure.
Discussion
The widely used surgical technique for plaque placement 
involves using 5/0 nylon suture to secure the plaque to the sclera. 
The suture ends are cut long, about 1 cm above the scleral sur-
face. This may allow easier detection of the sutures at the time 
of plaque removal. However, it does not address the problem of 
cutting the suture that is firmly attached to the plaque and sclera. 
The imbricated suture technique besides allowing localization 
of the radioactive plaque readily also provides a surface that 
separates the 5/0 nylon from the surface of the eyelet platform, 
making suture cutting easier and safer at plaque removal. This 
is an advantage especially for posteriorly located plaques. Every 
new technique takes a bit of learning curve time but in the end 
this technique is not much longer at initial plaque placement 
but markedly diminishes removal time. The radiation exposure 
times recorded in our study showed that the surgeon was subject 
to less than 10.8 minutes of radiation exposure time during 
plaque insertion which shows that the addition of the extra 
sutures does not add time to the placement while the removal 
exposure times were only about three minutes. Though there is 
little in the literature about plaque placement and removal times, 
these removal exposure times appear quite low.
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